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?T*fc5TAK 1 tStt^b-rSTSffiftW-rSTAB II 
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5TAB llflSo 

[ISjRJS 2 ] EMS-sf : 1 K*rf r * y SEJUKfcf L 

(C«toT»«|i*nT^S^^yKEyU**L^ loTA 

[8B*«3] E^JS-^ : 1 fc^f 5? * Ht*- HEMS 
tt^DNAC^LT 6 0 °C , 0. lxSSC, 0. 1 

ffT^W ^§DNA{Ct):D3 
-K*nT*J?), loTABliaitOSWWttK 

r * J RE?!lft*rr*»BJto 
W*3B5] E?'J#^§: itjS-rr^-/ttE?UK:*3^ 

t\ 7^yifii4 3 7-5 O4®6 8i07Ui^ 

t it mm 6 ] e?u hztt^t^j kej*j tzx^x 20 

7 ] m&m 1 - 6 1 ^(cib«©^ 

8 ] m&m 1 - 7 ©o-rn* 1 m^tmom 

»#«8fc:Kfi<Z>£tt« 

1 0 ] flfjftS 1 - 7 cD^-fixfr 1 3l(CHB«c© 

[ntxa 1 1 ] nxn 1 - 7 <m>-rn*> 1 jscib*© 

[■T&912] fl*X£l l£K«<DDNAfc*A/Cja 40 

t»*a 1 3 ] m#m 1 2 ice*©**^* * 
[it ^js 1 4 ] Huiais^^nf A»jffliaxtt*e«ffliia-c 
[if*jsi5] (a) »#m~6©vvrttA»isic 

1B«<2)TAB liSI^'J^f- K T A K llfl 

Rft*s-r a«uat tgf-^ ^^HEitsiiwMt 

ftStrK»*a«*-&S3(pXtt»AU fit (B) T 



[0 0 0 1 ] 

/? (Transforming GrowthFact 
or -0 ; T G F /? ) 1 HT-*S 

[ 0 0 0 2] 

a-rs^wt&B^-e&^o *<D-mtLT, tgf-0 
ufc«sti5ttaTGF-i9»*s^t:ct!?, %mv>m 

$>5o T G F - ^M©A'7 >7^ntiii: LT, 

rtJt**, «Bsa^v h u ^ ^^aan»/!¥»*©djaft 

[0 0 0 3] TGF-/?©X-^-7r^ >J-©^>a* 

-rStt<brn^>r > • t? • t? • 

(Mitogen— Activated protei 
n Kinase Kinase Kinase ;MA 
PKKK) m&tobtiT^&o 

[0 0 0 4] MAPKm&l*&®{t<D*s#±))/&m*?<D 

*K 3<D^li3^i<7):7n5M if, -rttto-fesu 

I3C0MAPKKK, MAPKKMMAPK^m 
13, MAPKIiMAPKKCctSU >»fb£<fc *3 rS+SYb 
MAKKIiMAPKKKia^ttfb^nS (E. 
Nishida£, Trends Biochem. Sci. Vol.18, p. 128 (199 
3) ; K. J. Blu mer 6, h?NSVo1.19, p. 236 (1994) ; 
R.J.David. hMSVo1.19, p. 470 (1994) ; C.J.Marchal 
1, Cell. Vol.80, p. 179 (1995)) Q 
[0 0 0 5] TGF-iS^-77^J-<3D/>^- 
O^WHglSCS^TMt SM AP K K K 7 7 S 
'J— CD 1 ^>M-T*5TAK KiK.Yamaguchi t>iZ& 
DH^tlfc (K.Yamaguchi fc. Science, Vol.270, p. 
2008 (1995))o TGF-/?li, JMSKflHlC* L> >-»tf 

^aSft-&& liM^^TGF-^gg^xDY 
— n>rUy^^S^LTS/^;i/«:(Kii-rS (J.L.Wr 
ana Nature, Vol.370, p. 341 (1994) ; D.M.Kingsl 
ey£>, Genes Dev., Vol.8, p. 133 (1994)) □ U3CpU«C* s 

f>TGF-/? as** e> t«© ^^^awwwiiH 1 

[0 0 0 6] 
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G F - 0 SSft:© >- ^t;i/£as©8f L < jf,HJ <* ftfc 1 

e^ft«ttL«fc5fct-**©-cft5o s*>ic. *%m& 

TGF-^y ^^;Wsji^PIS^lS^ X ^ \) - - > 
ffifttitt-f£o ft*. TABlit TAKlClg^tS 
MfiS ( T A K IBinding Protein) ^ 

[0 0 0 7] 

[BW*Hfi*"rSfe»©*«] ±IB©lSSft 10 

EWftttSTAB lm&n ; E*J#* : K:^t7^ 

Ru/^mm iz x o x mm $ nx ^ s r s y kie^j & 

B ; Ba#l#^ 1 C^t7 * y KIB^JKis^T 5 2 Sgco 
7;yiAW->t*$.§iai ; ie?u#-^ : nz^ 

0. lxSSC, 0. l%Hr^l/iBthU^A©^ 

-f^jy-f -tf— > 3 >^ftTt-^^ ^ »; #v x-r s c £ 20 

#T-#£DNAl;:J;&:3— FSftTfctK loTABl 

aaft©*«*w»tt ftw-r ; em*^ : 1 k 

7r<?T*;Mmmz&^X, 7^lfflS2H4-5 7 

&IRIE?U#^ : lK^f yRffiW£43^-T\ 7" ^ 
;Bfii4 3 7<£-5 0 4{u<E>6 8 M(DT * V R^ 

xiisK u ^ h * =i - k -r s d n a ft « ammokic 
«A^sci:ftwak-ra*aft»«-r«o 

[0 0 0 9] WiBCDgBHXIi^'J^^ 
fK*3-P«DNA, RDNAm-eaSJBS^ 

ftsi«-r-5o *«wt4$e»c, TGF-/?^>^;i/£a 40 
*PH»«rtt©^^u-=>y*»ftsitt-r5o 

[0 0 10] 

[^CDHSEOff^] #fgB£<E>TAB ISfiWt ffJH 
teJftiMfcB^-iS ( T G F — /?) ©S/^;uea«KK: 

iJ^TTAK 1 CCijg^UTTAK 1 £«ttfls*f SttHft 

2-4st^6- 1 0(cp«ffl(ciBii^n-rc^So *^0^ 

TABllflWt ISMmSttSfciBWrS^KlJ; 
JfSSftSr^MEfll (E?'J#^: 1) ft*fT£o so 



[0 0 11] L*L&#&. £«M*A?J«tt**-r3«fi 

Cmt7 S -/ RiH?iJiC^LT 1 Xli*»©7 S V ^COB 

ft*U IoTABl©4a?Wei^t^^©^ 
t?o ^©-ffi«^LT, E^JS^lfc^ftST'SVfi 
EMlC^T 5 2#g07U^7M->fl > §I 

[0 0 12] -I!RfgfiDiaSS:3-KtSD 
NA3b J ^D-->y$nn«, ^©DNA^7D-7i: 

(*SSS^XttilflaA^©DNA7>f X5> U -ft SI Mi 
fft©«A»£CDDNA^>f ij— ft*^ U— S 
£i:Ccfc!K HaiCD^WSsWttRft^-rsAsr^yttE 
Wft*tC-rS«e«ft3— KtSDN Afi % 1§ t>tl%>CL£ 

$>%\<btix^z>o tot, m&m^: uz* 

0°C, 0. lxSSC, 0. l%Kfi/;i/8Bth'^ 

ab liai^^ffii^st^iei^^^tt 

So 

[0013] **w©»»*nfcaaRi:LTii, m 

ttssai^if <bns 0 c^aagiiTAB isa 
nt^'j^x^KhbT, e*j#-^: wzm-frxsm 

W>m\Z-&^X, yi(ui4 3 7&-5 0 4ffiOD6 8 
S^i:tcJ:oT, TAK l©^r±— tfrSttftrS^b-TS 

^if^nso 

[0014] *«RH<3DaaKxt±*'j^r^Kttx ^j^ 

TGF-/?©^^;i/fea*tcfiB3B:TAK 1 ft« 
ttfb-r S d h ct rp T T G F - 0©£Ji«tteft*ft&# 

TAK 1 fcTAB l©te-&ftiaSFU ^J§Sli^|CP^J> ft 
[0 0 15] *«W©Sai*3-Ht5DNAIt W 

sa^'js-^ : Kd^-rr^yttiB^jftn-K-rsD 

NAT-ftSo COi^ftDNAIiflili, Hffi^J 1 RU 
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©^^b^ KiE^JSr^-TSo L^L&#£>, E#l# 
^ : 1 C*t7 ^y»iB^J*3-K-r5DNAI4, £mT 

Ir1-<DT^ yffiSn— K"rsg«©3 K>A»fe« 

«B*#S*©«£WK*5 

[0016] IE^iJ#^ : 1 VLmiTT X J KE 

v/xiift-Jjn * nT ^ s r = y mmw & * 1- s s a fix 

(±#';^r^- K-TSDNAii, E#J# 
^: ltc^-r5f^b^^KE^J*W-rSDNA&»Si: 
U »ffi«r5£*MB#ik PCRffi^ *ftg<WBH© 

tSDNAIt 00*. £*GDDNA, ^JiiicDNA 20 
KHSRIMfra K>2itf/XM:l8aRttlt=i K>ft#X-T5 

li. «*««ffiWS**B*, PCR»*t<tt)ff^c 
[0 0 17] #«W!©E?!JS-9" : 1 (l^t*? £ u^-^- K 

mot a b i©^«s*wtt«ft«-ra»a«ft=i- K-r 

SDNAIt flIAK, HSS^J6(C^f«^©*IM3i(4^ 30 
Jig, fl$§8> NH, fflffl*. fRjR. WH, «g». * 

ffijfiiejiiia^'&aMufcy^ ^ ^dna7^^7 1; 

(OHtSLtD-r, 75>K V«i7X. t>^- 

[0 0 18] ±IB©DNA6$^fiES 

(Escherichia) «CD«£«!k #J;L(£*J§§® 
(Escherichia coli), (B 

a c i 1 1 u s ) Mfl&ttK m*-li'i*»l'X ■ U 

^ (B. subtilis), 
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[0019] urii. r^^;u^;i/^ (Asp 

ergillus) JB«^«3^ »Jxl^7^^^;^ * 
— (Aspergillus niger) „ 
^;i/^r;i/X - Tj-'J-tf (Aspergillus ori - 
z a e ) ^ ^ U £ A (Penicillium) 

mmazm, mt^m^hn, mmtLxiz, «ah*^* 

n ^ -te (Saccharomyces) ffil 
iKIJ-yfcn * -tr* • -bUhTi/ji— (Saccharo 
myces cerevisiae) ^£M£l:f £;fi£o 
[0 0 2 0] W*Ktt^«9fcLTtt«l*«rtBias 

jia, cHosmss, nih3T3^wi^o 
mmaBsa. m«sf 9, sf i2*t«ffl«5«* 

[0021] mm, wi«*»a<3Drn^— ^-fctr 

(4, T3, T 7 HSO/n^-^-^l 
liGALl/Dt-^- GAL4/D^-^-^f 

ttro^-^- ^jx.^CMvrn^-^- SV4 0 
£&x%Z>o Mili, J»*«g^e>®eHXtt*'J^^ 

a, y;i/«a«> afflHPLcw»a^ xtttt^b 

[0 0 2 2] TGF-/?5/^;i/(s2 

»H»«H©x^i;-->^»?fit:H-rs. t a B 1 cd 

4t)?^Stt^tSIflB^TAKl (K.Yamaguchi . 
, See i nee , vo 1 . 270 . p2008 (1995))$: §£M "f ^> *fflJIS T 

g F-0^vi-j^mjhmm^m^^un^M^^ 
ab i©***wffittt#-rsaaRxii*u^^H 

c n h ft f ^ lfflfla(ip^$> £ v * tttt AMNUBT » 
-So c©J;-5«:^^ 'J-->^*ttx *BfifiWl, 2, 
3, 4, 7, 8*5«tV9tlB«-r**atcJ;»)«iaS-r4 

[0 0 2 3] «^bfc^^ U-->^ATGF-/?i/ 

au tak l©*^-— ^Tgttsai^-rso takico 

K?Stt©fflS*»tt, TAK 1 HftS 
ffift»JSUT*J:^U i'meiSCDTAKlOT 
^t^^ffiUTAK 1 (^J: OrSffifb^n^MAPKK^M 
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APK^t- -tfrfrffiSffl^bT* <fc^o £fc, MAP 

-/?2/y±;i/eii*PHS«lS©^^ <;--> Affile «fc 
TAB 1 fcTAK lCD^&IBS-rS«5R6 
[ 0 0 2 4] 

AKi-«?9Fe*ii»ft)!¥«f"rs&^ «MS2-^w:nj 

W (S.Frelds^K Trend Genet. 10,286 (1994)) £ 

ffltvc, TAK l i:iiM#fflt5I&I^il 

[0 0 2 5] ST, TAKUfi?J:LexA DNA 

i:(C<t tl«3S^^^— fef^MLfco pLexA-TAK 
lANJi, p B TM 1 1 6 (A.B.Vojtek^ Cell, Vol. 20 
74, p. 205 (1993)) U — i*&£*H£T*¥A Lfc T A 
KlANn— KK?U (K. Yamaguchi Science, Vol.2 
70, p. 2008 (1995))*^1"So thfficDNA7^7 
^ F<*nT*5!K TAKlANkffll^ffl 

[0026] mmu i s 337- naaciacLexA 

9 6 SCO fca&©iIg^3Mft#K« * nt l > -5 - fltfb £ ftfc 

oi— ( Saccharomyces cerevis i 30 
ae ) L40ft (LYS2 : : LexA-HIS3) (I 
2o(7VW :/'J y F&SBS£-efco 2o<£>;W:/ 

^^^>cd##«t (sc-His) -cmm-rzztw 

[0 0 2 7] LexA-TAKlANi^liWt\ 

H I S 31fi?CDl«I7?*5^ • 40 

-t?D-;i/ * 5 s t KD^rf- tf©Yb¥IS«»lJT-&S4 OmM 
3-7;;h U^^-;i/ (3 -AT) 0#:£TT?«Ma 

"f SClfc^tSS (G.M.Kishore 6. Annu. Rev. Bioch 
em. Vol.57, p. 627 (1988)) 0 
[0 0 2 8] £<Z>B5I (bait) 77 XI GA 

L 4 85ttftM>f> (gad) s^-K-raae^fcii 

t McDNAM7^77 >J-^D->£^ 

x i o 6 m&MKimitfrb. »an*3-K-r sbws so 



^D->TABlcDNA^|f;o W&KiS^T, -(7) 
DNA*«»{C«t t)«3B**l4GAD»6-»e>tftGA 
D-T AB 1 kttt^o 

[0 0 2 9] ^S£ffI2. TAB 1 iiCDffiSftiffl £ T 
AK 1 *(3DffiB*ifc£-r5&tf>. -I©LexA-TA 

feo LexADNA-^M^XCi^LfcilTA 

pGAD-TABUW:> *-»L4 OK 

PIRFjfJHe*Ufco «:*3. TAKl©^ife«|j8«l*3 
-Ht5DNAIi±fiTAK 1 Ft^DNA^f, 

[0 0 3 0] Sfc, mjIB-r^X^ KpGAD — TAB 1 
(i, TAB 1 cDNA^pBS (W.O.Bullock Biot 
echniques Vol . 5 , p. 376(1987) ) (D Eco R I gBtefC 72 

^Fiz&bftmznzM&menK&mMttmifi, 40 

mM 3-AT*tfitSS C-H i s i£tfe<D - h ± 

KZ^-To CCDH^fifflllCx TAKim©^# 

TABlktfffllttffllfe ( + ) *\ XliLftjiPo 
£ (-) A»ft**To ^£)S^<^ TAB 1 liT AK 1 

[0031] nmm3. tak i ^ffls^tsias 

So TAB 1 #TAK lCD?S14fttcai!lS:*-rS©1?fe 
fttt. *n&OlRlRr«3H*«»«tC*5W5TAK lCDfiMS 

n^E >-B»MAPKi|gIS(c*5^Tiif?L«MAPKKK 

fc&<Z>^&M«bT^S (K. Yamaguchi 
<Sk Science, Vol.270, p. 2008 (1995) ; K.Irie^ S 
cience, Vol.265_, p. 1716 (1994)) c TAKlCDrSttft 
ZtirzBWi (TAK1AN) BStell MAP K K 

K«tt*tt#-r * z i: tf-e § So 

[0 0 3 2] 7iDt>-g5ttftMAPKg 
SgiiS t e 1 1 , S t e 7. MFus 3 5?JiK s s 1 
- tf^^D, ^tlf)l«n^tlMAPKKK, M 
APKKM'MAPK^iStSo cn^COHSrDr 
-f tf LT5/^Me?H?St 

el2tfiau ^£>S t e 1 2&FUS loztzm 
(mating specific) iSfS^pcD 
te^^rSttfb-TS (I.Herskowitz. Cell, Vol.80, p. 18 
7 (1995) ; D.E.Levin6> Curr. Opin. Cell Biol., Vo 

I. 7, p. 197 (1995) ; J.Schultz Jr. Curr. Opin. 
Gene Dev. , No. 5, p. 31 (1995)) 0 

[0033] FUSlp: : H I S 3 U^-^-Jtfi^ 

II, H I S 3 7j--^> 'J— ^ >77 \s-jHim££tl 
&FUS l±«t?SttftiBW*^TjaO, f UThis 
3AFUSlp: :HIS3«l:*ltSS/Wffitt 

SC-Hi s*S*±"T?J#«["rs*BBa©l6* (His 
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atsiso izx ^o^-t-tz^ t*^mz-f% 0 his 

3AstellAFUSlp: :HIS3STE7 P368 
(-bU>- 3 6 8{Z&\lZ>7v U >g&) ttliH i s- 
(K.Iriefc, Science, Vol. 265, p. 1716 

(1994))o 

[0 0 3 4] Z&miZfttt&T AK 1 AN©|gSi#H i 
S* ^^SSsbfefet - (K.Yamaguchi Science, Vo 
1.270, p. 2008 (1995)) 0 tot, T A K 1 ©rSttftil! 
&Ste7 P368 -tt#W£S t e 1 ljStttf«»tSC 
i:**t?*5o l^l^* s ^gTAK 16D$&3g(is t e 10 

i i AXR*iiia-y-r, #s(±tak i©feto©is^© 

ffittfbB^S*L&^£fc#^l«£ft£ (K.Yamaguchi 
Science, Vol . 270, p. 2008 (1995)) 0 
[0 0 3 5] BeMAPKjgSS*ffl^T> GAD-TA 
Blffi«, TAKl©gffiTt-stellAtI$ 

SSYl 9 8 4-Ptt (his3Astel 1AFUS 
lp: :HIS3STE7 ) pNVll-HU 
11 (TAK1AN) + p G A D 1 0 (GAD) (CI 
ontech) ;pNVll-HUllF (TAK1) 20 
+pGAD 1 0 ;pNVl 1-HU1 1 F+pGAD- 
TAB1 ; XiipNV 1 l+pGAD-TABltCj;') 
Mfeil, ^LTIIgiMSC-His/l/-h 
±tc££. f LT3 0 o Ct:T^>^a^-Mfco 
[0 0 3 6] ±IBS Y 1 9 8 4 -Pflctt, S Y 1 

9 8 4ft (his3Astel lAFUSlp; ;HI 
S3) C Y C 1 ^e-* t» fcl: S T E 

7 P368 s^tS77XU*pNC3 18-p3 6 8l: 
«t (K.irie*,, Science, Vo 

1.265, p. 1716 (1994)) 0 £tz, IM^?^^ FpNV 30 
1 1-HU1 IMpNVl 1-HU1 1 Fti^ft^ 
tis TDH3^n^— ^— ©»J»©t»fc(c®IB*n&T 
AK1AN (7UK2 1 - 5 7 9) M^SOTAK 
l£$^It"£ (K.Yamaguchi £> N Science, Vol.270, p. 
2008 (1995))o 
[0 0 3 7] *£HI£HI 2 fC^iTo &ffll©^^;i/li"K*L 
fciSWTAK 1 ANXIiTAK 1 £3*3EL£*pS 
*>\ M'GAD-TAB 1 #HB#*ja£ftfc*PS3!p** 
"To Sffl^^^tiS C-H i s^U— h±T-CD«BBaco 
*f*i£^-fo »^^ry^tt»SUfcJBfM^!lft«30^TCD 40 
JK^^^t-o GAD-TAB 1 fcTAK KOHRfJBIMe 
»(*S t e 1 lMB*ElttLfco CCD*SJg(i, TAB1 
^TAK lCD«|ffi**»-rsC4:*^LT^So 

[0038] mmmA. tab i s^ss-rsBet-*^ 
TTAK Iffitt^ttSnf sA»gA>*fts-rs&^ 

^;i/f--> (HA) -S*C-*ffl^tf h-^fi^f 
£ T AK IjavjfcWttt^tSttttTAK 1*** CAT 
P HB^SMftG) 6 3ffi©'J i?>i*h'J7h77>i:«tD 
i^ntTAKl-K63W (K.Yamaguchi 6, Scie 
nee, Vol.270, p. 2008 (1995) } <£>£SSID N A^ # — 50 
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TAB l«e?6D*fiFffiTXIi#?ETt:Be«MB^ 

[ 0 0 3 9 ] HAtrM-T^^y ^D-«fi*l 2 CA 
5tc<t OBISI^nSibrh— Kt^DNAE^J 
^TAK 13-KIBWSVTAK 1 -K6 3WCDC-3fc 
5g(C^ U-A*^to-&t:, #lM5--tf»»EJiS (PC 
R) (CADaieu&o -r^TcoffifiK^IIiTDH^D^- 
^-^^>^3l^n^o TABlM/7X;h'pGAP 
— HTH 9MI4TAB 1 C 6 87^i^S 
3S1-^o YEpGAP 1 1 2liTDH3 7 , Dt-^-$: 
ttt5#3l^-TRP 1 77^^ CH.Banno 
fc* Mol. Cell Biol. 13, 475 (1993)3 o 

[0 0 4 0] TABl£DC-*»6 87^i®n- 
KiB?'J£> Eco R ISBffiXVATCn K>*^TfS 
5' -77^7-5' -GAGAATTC ATGCGG 
CAAAGC-3 7 (iE?'J#^ : 2) , WCSal I 

SMfrfc^ffT* 3' -/7-fv 5' -GGGTCG 

ACTACGGTGC — 3' (Sa^JS^ : 3) fcffl^S 
PCR«Cj;!3li(iLfco PCRCi; 9£Dfc2 4 ObpO 
EcoRI-Sal I ^fM-^YE pGAP 1 1 2 CO Eco R 
I-Sa 1 I*t^ri:»At5C:t{:J;!)pGAD- 
HTH 9MS4W*fc, 

[0 0 4 1 ] *Sm^EI3(C^-ro BfflB©<fc-5tcBSS Y 

1 9 8 4ft£ii5ia<Z)T AK 1 - H A ft ^— K T % 

I h'XIiTAK l-K63WS3-Hnr7^5 K(3 

EpGAPl 12 (-), Xli TAB lS3-H-t5p 
GAP — HTH 9M ( + ) £#At£o TAK1-HA 
(-) XliTAK 1 - K6 3W-HA (KN) 

«Ste#^£ 6 0 Orim^tD^ffijKO. 8 £ T-t§?I-feb L 
«BBS*l»««flt (K.Iriefc, Science, Vol.265, p. 

1716 (1994)) ^mm^mm^mmi^ ^ltio 

0, 0 0 0gl:t3 0^MMlfc o 

[0042] ±»*. HAtc»-rstn;ftkojMaa»«c 
~r ±a© 1 aw* ( 3 0 0 1 ) £ 2 >u 

lCDfiMfcRVO Oju lCD-rur^ >A-t77D-^i: 
IaU *UTAft«^*WliaS/!¥tt««^3llli5t» 
U * IT^rt- tfS'J^ (K.Yamaguchi Science, V 
ol.270, p. 2008 (1995))(CfflLfeo H AiZPtt Z> =£ J $ 
D-±Mtl#:1 2 CA5tai)SM»ft^A/7* 

T A K 1 — H A 3lli T A K 1 — K 6 3 W- H A#[|]JK£ 
tlSIt^Lfco dtUl^Ds TABICDM^TA 

[0 0 4 3] ftftib»L&TAK K±»8liXMEK2 
(SEK1) *fSttfb-rsiEAfc:j:Da!«U ftfflft* 
XMEK2 (SEK1) ©JgffittMjKKKC^filffi^ (K 
N) p 3 8 (MP K 2 ) * 'J >K{b-r-6*©ffi*^J:D 
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MfeLfz (K.Yamaguchi Science, No. 270, p. 2008 
(1995)) o n%mh<D^t, KH-p 3 8 (MP K 2 ) <D 

ofcc CCDl/^;KiXMEK2CD^-^fStttCffl^-r 

[0044] nes*ia3(i^-ro taki -hamt 

AK 1— K3 6W-TAK 1 <D*±~ tf S'J^C03|g«tt. 
TAB li^TAK 1 C0*^-^Sf£ft*f j!jn£ii£C hft 
j^Lfco COrS^JtiDIi, TAK1-K63WKNM 10 

tab i*«a*rs«BS3&»e»©ft«SEad»t*5^Tii« 

TAB lliTAK l<D*«K*>f >£fflKte^r3 
C i:tl <fc D T AK 1 CD*^—- iffSi4*fSffift-r5o 
[ 0 0 4 5] ^fl£ffI5. TAB 1 <D±&3 — KE?Uftf# 

>T X'J * K^?»»e»JxfcTAB lCDcDNAfiDSB^K 
WftXD — XfcLTJ^TX^ U— ->^L&o 2 
ffi£<£>^D — Kozak CDZI>-t?Xit^(C— gC-rSH 20 

>^7V-A (OR F) ^^WtS3. IkbCDcDNA 
ft*fc£Lfco 5' -RACE-Ready cDNA 
(Clonf ech) ^1^5' RACEffiCctD 

[ 0 0 4 6] zi-KiEyiJ(D<SS©N-*SB(c45tt5 5?^ 
l/^-^-KIB^J (C CA A ATGG ) liKozak 3>*>V 
X (M.Kozak, J. Cell Biol. Vol.108, p. 229 (1989)) 
K*tJSU ^bT-^CDi5CCATG=3 K>ii#ffib^^o 
TAB # h'E^Jfei/rt^^? ^ U^"^- K so 

tab l cDNAo^^utf KE^'J^r * y KiSfll 

feo 1 8 5#B#S/ h>>>CD^D — VK^TttS 2g 
B<D7 $ Sfkit-teV 1 8 5#g#7^->0D^D 

-Xr^^Tli 5 2SI©7 * ^ffi^TVI/^-^ftri — 

[0 0 4 7] 1 8 5mm<DZ?\s*?- r->>T*& 

1 8 5#g(Z)7^U^-^ H**^— >T*&&^n — 

U;**- K#$/ bisXDtn — >CDcDNAIi, pBS© 
E c oR I*5«fctfSma I »ffi£i*X^n-.=:>^i*ft 
777^ KTABI-f-4J:Utff!!Sn, 185§ 
@£>* ^ bTT^ K^7f->©^n->©cDNAIt 
pBSCDEc o R I MC^7^D-r>^n7"7X 
U'pBS-TAB 1 fcLTf£Bi£*l&o so 
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[0048] X^X* KpBS-TABl ft^Wt-£* 
BiWlt* Escherichiacoli HB101 

(pBS-TABl) fc«r**n, XIMK4^X? 
x38J$*B5ff56mtF ERM BP- 5 5 0 8 illt 1 9 
96^4^19 BCCSFK^nfeo £fc. X^X ^ KTA 
B I - f - 4 ft^f-f 3*J§§M(ix Escherich 
ia coli DH5ff (TABI-f-4) 
H ft, x*ft«K^*x*x* ft«W*»f tc F E R M 
BP-5599hLT 1 9 9 6^7^1 9 BtC^It^n 

^ U^"^- KE^JftWt"££n — Vftffll^TfTofco 
[0 0 4 9] M41Z^^X, AliAlaSrs CiiCys 
ft, bteAspft, EtiGluft, FttPheft, Git 
Glyfe, HteHisft, Hilled KliLys 
6, LiiLeuft, MliMetft. NttAsnft. Pii 
Pro^ QliGlnfe, RiiArgft. S&Ser 
ft, TttThrft, V&Valft, WteTrpft, 
TYIiTy r ft^n^n^1"o BS2-^>f X'J y 
ftffll^T*(l*tl&GAD-T AB 1 C -**gCD 6 

8r ^ y^ft*gT*HA,T*&£o 

[0 0 5 0] T AK 1 ©N-*3B<0E?yi±, T A K 1 CO 

ttH£***i\ ^LT^b^ttttteft^-ftA,*©**- 
— :7*^rbfc^5 5kDa ©d^-y^x 5 o 4 

[0051] mmm6. m*<pt bmmz&tfzTAB 

1 mRNACDSSS©^^^ — >ft ^— tf>XD y b^#r 

la^ffiuto 1 6©ffl«^e>aiaL&mRNA«Cct 

Sfch*fi«XD*h (Clontech) ft^P-BBI 
fbTABlcDNACJ;DrD-7L s ^LT^-h^ 

— >ii2 /ig©mRN A^IUco 7D- XttMultip 
rime labeling Kit (Amersham) ft/8 Ca— 32 PD — 
dCTP-CHiaU ^LTH.Shibuya Nature, Vol. 
357, p. 700 (1992) (CiB«$ tlX l^S i -5 (C LT^^ X 
U^-f XS-frfc. K»bfc-r^T0)«i«3!P&, «3. 5 

[0 0 5 2] liil^TAB UTAK1 

m%mMmtpxmzz>zt*mm'tz>ti<sb^ HAx.^b 

-yxmm^tltzTAKl (HA — TAK 1) (K.Yama 
guchi Science, Vol.270, p. 2008 (1995)) ft£jg"#* 

6«a^*-MMycxth-rramsn3feTA 

Bl (Myc-TABl) ^tlt^M^^ ^ KC 
cfcD, MC3T3-E l^X^#^*fflSa (S.Ohta^. FE 
BS Lett., Vol.314, p. 356 (1992)) ft— 5^+4 (tran 
sient) CF7>X7inito ^#0DX^X^ 
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[0 0 5 3 ] MTAB lcDNA^ My ctC^f-T^ 
^y^p-^l/fit* 9 E 1 OfciSBMSi-iSMy cx 
tT h — :7 s (LEQKL I SEEDLN) (7 
(DIX¥&&) ©63t-*t*t5pCS2MT^ 
# — (D.L. Turner CenesDev. , Vol.8, p. 1434 (199 

4)) ay-?? u—->?Lfzo mtbtizy^x^ kpc 

S2MT • TABiC^OTIt Mycx^h- 7mm 
l±TAB l©N-*iSlC«jS1-5DNAiB9!l(-7U— A 
&^fe-&T&!B$*xT^5o PCSA2MT — TAB 1 
4BamHIWXbaICJ;WftLfco 8Brtf-£i£gt io 
U ?LTm?LM%m>H7#-pEF(DEcQ R I -Xb 

la (EFla) 7n^-^-^f,TAB 1 ^S^t 

& o 

[0 0 5 4] MmitottiVoZUAlZtt'tZ^y 
fitftl 2CA5 (160l/->2) , MyctC^ft--5^ 
y ^n— ^-;i/fitf*:9 E 1 0 (16©i/->3) , 
,WgIgG (B60l/->4) 
fee ftfi*-&tt*i!6i*U SDS-PAGEtzJiD^iSt 
U - h- o-fe;i/D— XW£ff-y-L#>. f ITMycM 20 

-rsetff (B6©±i/-» wtHAizpfTztm m 

[0 0 5 5]iM[liat^^ ^Ay^n^hMi: 
ttSK^W-ft (H6©1/->1) o 16[:^trh<. «■ 
ftft«t»{C*5l>T^& 0 y c - T A B 1 tftftffl 

£tu tak i#tab 1 t&ft&im^mzzt&m 

^ny h-r5fflS|l»«C«t»}^ TAB 1 ilTAK 1 <b£) 

^^flts^tifeo ^h^^Bii tabi^ mm 

tC*»5fcRI«(CPi?LafflBa*'r-t»TAK 1 h^bf# 30 

[0056] smgj8, t a b 1 commmm&m ?imm 

WLfeo MC3T3-E UMIS*Myc-TAB 1 
£T ( + ) Xti##£T (-) T'HA-TAKliaD 
— h5>^^ai^ h L^o iffflfl§£2 Ong/mlCDT 
GF-/? nc<fc 0 1 OflUfljaSb ( + ) XttMLS-tf-f 

(-) , mzmmmz^mm^tz^oiz^xnA-T a 

£bfeo ffcfctK *3ES«:»©— ffl^SrHACZJt-rsin; 40 
&tc£ 15 -f A> ML JB«S:ia7(r?S*ro 

[ 0 0 5 7] ffitttt, *Oi»$ixT^ft^«BIIS^e>©HA 

-tak icD««c»-r*iiiin«iRfcLrsu 3HJ£Lb 

©Htt^?>©5pJ!3±SEMi:L*rat»Lfe (B7±a© 
^7) o HA-TAK lliKH-p 3 8 (MP K 2 ) 
£ttJg'J >KftL/«CA»ofc (K.Yamaguchi Science, 
Vol.270, p. 2008 (1995))o ^S^^Ki, KN-p3 
8 (MPK2) COU>Kibft*-r*-h^^^7 7"e 

1 2 CA5C±^ftSa»CD-fA/^Dy h^*f*^ so 
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U *1t>r;i/(C*5^T, ^3J:^[5lDfiCDT AK 1 -H 

A#0JK£ftfccfc*^LT^£o ^aat^T®©/^ 

MZ^-?t — $ — (iASW*H»*» £ <D t> (DX$> £ c 
[ 0 0 5 8] TAK lftSi*B«g©>f >bfhn*^-— 4f 

«^sti:^5iana, tgf-/?©#mtt^ 

X.TABl(Cj:^h^>^^^^ h^fifc«H8a(C*3^T 
TAK lffitt**iJ»*ilfco TAB lCDa«l«3HJC«tS 
TAK lCD«S1*fbtiu HA-TAKl£0»SMt5T 

[0 0 5 9] Hg£ffj9. T G F — /Sits y^^XJ—f 

>rStt{bS^^>btr^ 1 (PAI-l)ft3— K 

tSmRN A(Dm&MMtzmi)U J £L&>Z> (M.K.Keeton 
J. Biol. Chem., Vol.266, p. 23048 (1991)) 0 TA 

Ki©ffij4<bB (tak 1 an) (Dmm&micj: T 

GF-^-iffipAI - l»g^n*-*-©SJW 

e^fiflJjffiWtCfiSttfb^nS (K.Yamaguchi Scienc 
e, Vol.270, p. 2008 (1995)) 0 T A B 1 <3DiS*J*3SA*;b 

v 7 * ^ — t? u ^ — ae^cDSttfb* * fc e> -r *»g 

[00 6 0] MvlLu«, Utf-^-r^^K 
p 8 0 0neoLUC (M.Abe Analyt. Biochein., Vol.21 
6, p. 276 (1994)) TAB KpEF- 
TABlXliTAKlS3-Hn*Sr7^^ F (K. 
Yamaguchi Science, Vol.270, p. 2008 (1995)) fc* 
m^X, »J >K*;i/^>>A?£ (H.Shibuya Nature, 
Vol.357, p. 700 (1992)) (C J: D — jfiH4 h7>^7i^ h 
bfeo &*5 % 777^ KpEF-TABlIt EFla 
^n^-^-cD©Jffl©^^(C^:ftT AB 1 
ttU^»)> pEF£EcoRItc£^f^U#>^L 
T77^U'TABI-f-43!p5>©EcoR I®tK-£» 

[0 0 6 1] CCDr^X^ KTABI-f-4lipBS 
CD E co R Ii)J:(fSmaI a(5{utC TAB 1 c DNA^ 

j§S£3 Ong/mlCDt hTGF-/? 1 kmZ5ll*Ztl%# 

-€ Lt;i/y7x7- tfCDS'J^^ffofe (H.Shibuya 
Mol. Cell Biol., Vol.14, p. 5812 (1994)) 0 

[0 0 6 2] t^^, b?>X7 ^Zi/3>$]m&M 
]E-rZ>fz&>, pXeX-/?-GaM^^- (A.DJohn 
son Gene, Vol.147, p. 223 (1994)) jft^XftJl/i/ 

(Clontech) CDJiS«t«EoTff ofco 
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[0 0 6 3] ^^IH8tC^-ro B*. KNIilSKWl: 
Wfi^TAKl-K6 3W4^t 0 7 s — tt. ft* 

©¥^±SEM^^to T AK 1 htttCTAB 1.<D«#J 

t g f - /? cd#smE~f * u * -afs^©« 

S£l5§«L£#, TAK 1 ^iiTAB l©^^51fij^31 
Ii;i/i/7i7 — if yStt©«filE«J«(c «i:A^ t'BW Z^z. 10 

&a»o&o -n^c7)fiff^(i. tab 1 3&*fliaaaBiafz*3 

WTAKl ©SISSJi3iS-rS^i:*^UT^So 
[0064] TAK1-K63 W(Z>£SflWD«#J#83itt 

(K.Yamaguchi ^ Science, Vol.270, p. 2008 (199 

5)), uhli**6 <gH*©!»as*t«i»t4 (s 
equestering) ffe^. TAB 

1 CDifts|NJ«^tt T A K 1 - K 6 3 W©K§SftS*ffi«* 
•B\ T AB 1 #T AK 1 -K 6 3 WCSBMSegifc «fc D» 

iR^n^pjt^s^^^-r^o 20 

[ 0 0 6 5] mmmi O. TAB 1<7)C 6 8f@ 
©T^iCTABl (4 3 7 -5 0 4) ] iiTAK 1 

AB l<DN-*5g hV^>^TAB 1 ©WiEKiStt S»J 

-fSfctfK C-*«ITAK US^K^>f TAB 

iommb ctab i (1-418)) whl m 

vlLu«, p 8 0 OnedUC Utf— TAB 
1 (1-418) XliTABl ftn-K-T5« 

[0 0 6 6] ft*. TAB 1 (1-418) S^-Kt 

TAB I-f -4CD1. 3kb©Eco R I -H i n cll»f 
M* (TABl©T^y^l-4 1 8CDN-*SB»a*^ 
S-TS) ^pKT10^^-W^D-r>^LT 
pKTlO-TABl (1-4 18) ftfNISLfco pE 
FSEco RISVSal I tct^BBta-frb^ ^UTp 
KS10-TAB1 (1-418) EcoRI-S 40 

allifrWAtiCttiSpEF-TABl (1 

em 

CAATTCCTCG CCCGCAGGGT TCCTCCAAG ATG 

Met 

CTG CAG ACT GAG CAG CAG CCA AGC TGG 

Leu Gin Ser Glu Gin Gin Pro Ser Trp 

10 15 

CAC CTC TCT GGG GTT GGC TCA GCC TCC 

His Leu Ser Gly Val Gly Ser Ala Ser 



-4 18) ftflMKLfco 

[ 0 0 6 7] mz, «§£3 0ng/ml(7)TGF-/? 1 t 

fit *ffi§§?g#Pfe *;k>7x7-4?gtt(;o^-r»l£L 

feo P E.FCC<t*5 h^>X:7^ h Ztitzttm 

mmzn-f^mm<D{^WL<D%}i\,xn-^fzo tgf-/? 

ffi^f-So t^t©h7>X7x^y 3 >Mil/y7x 

7— vcDmfc&'pu < ti> 3 0fTi\ s*«*3jai:b 

[0 0 6 8] JS**BI9(3^'ro Mv 1 Lu«T*CDT 

ab 1 ( 1-4 1 8) (Dmm^mt, TGF-/3mmz 

otTABl ( 1 -4 1 8) liTGF-/?£<fc 

kltffffltSo Ctl&CDJSSItts TABltfTGF- 

[0 0 6 9] TAB 1A*TAK 10JSttftS»*tS^ 
# -XA h LTteU TAK1CSS6«TAB1« 

<b tifesft ^ > ^ — > a > gft *»»*- 3 C 

^f>tl^o TAK lCDN-*i»CC*5(j--S2 0T I >>m<D 

7Df^> tf ©«j«wtsttfb ft & fc e> -r - 

fc*^, N-5fcSBK>*>f >i)«lK^^ >^$Hlt^r 
7— ifSttfelBS-rSClfc^lfi^nS (K.Yamaguchi 
6. Science, Vol.270, p. 2008 (1995))„ TABlliT 
AK KDZCDM&mfflFAJ 4 
*l^rs<D**»*i*^o TAK ltt^»ffifcLT«IB 
T&T AB 1 <9C-*y$tt;, TAK ICON -5feSB(CMU 
* ft* HWt-fe »J >»IF* b^-—> ij >y 

MUl^o fcTs TAB ll±TGF-/?£:TAK 

i m a p k k k t (Dmcomm ft */ y+ * raftr- 

[0 0 7 0] 
[EMS] 

E^J#^ : 1 
EWDfti* : 1 5 6 0 

|gc7)f& : - *« 

IB^JCDMM : c DNA 

GCG GCG CAG AGG AGG AGC TTG 53 

Ala Ala Gin Arg Arg Ser Leu 
5 

AC A GAT GAC CTG CCT CTC TGC 101 

Thr Asp Asp Leu Pro Leu Cys 
20 

AAC CGC AGC TAC TCT GCT GAT 149 

Asn Arg Ser Tyr Ser Ala Asp 
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[0 0 7 1] 



[ 0 0 7 2 ] 



25 30 35 40 

GGC AAG GGC ACT GAG AGC CAC CCG CCA GAG GAC AGC TGG CTC AAG TTC 197 
Gly Lys Gly Thr Glu Ser His Pro Pro Glu Asp Ser Trp Leu Lys Phe 

45 50 55 

AGG ACT GAG AAC AAC TGC TTC CTG TAT GGG GTC TTC AAC GGC TAT GAT 245 
Arg Ser Glu Asn Asn Cys Phe Leu Tyr Gly Val Phe Asn Gly Tyr Asp 

60 65 70 

GGC AAC CGA GTG ACC AAC TTC GTG GCC CAG CGG CTG TCC GCA GAG CTC 293 
Gly Asn Arg Val Thr Asn Phe Val Ala Gin Arg Leu Ser Ala Glu Leu 
75 80 85 



CTG CTG 
Leu Leu 
90 

GTG CTG 
Val Leu 
105 

ATT GAC 
lie Asp 

GAG GGA 
Glu Gly 

GAG AGA 
Glu Arg 

GTT GTG 
Val Val 
170 
ACA AAC 
Thr Asn 
185 

ACA CAG 
Thr Gin 

CGT CTT 
Arg Leu 



ATC ATC 
He He 

AAA TAT 
Lys Tyr 
250 
CCA ATC 
Pro He 
265 

GTG ACG 
Val Thr 



GGC CAG 
Gly Gin 

CTG CAG 
Leu Gin 

GAC GCC 
Asp Ala 

GTC CCT 
Val Pro 
140 
CTC AAG 
Leu Lys 
155 

GCG GTC 
Ala Val 

CGT GCA 
Arg Ala 

CTG AAC 
Leu Asn 

TCG CAG 
Ser Gin 
220 

TGT GGG 
Cys Gly 
235 

GGC TAC 
Gly Tyr 

ATC GCA 
He Ala 

GGC TTC 
Gly Phe 



CTG AAT 
Leu Asn 

GCC TTC 
Ala Phe 
110 
TTC GCT 
Leu Ala 
125 

CAG CAC 
Gin His 

ACG TTA 
Thr Leu 

CTT CTC 
Leu Leu 

CTT TTA 
Leu Leu 
190 
GTG GAC 
Val Asp 
205 

CTG GGC 
Leu Gly 



CAG GAG 
Gin Glu 

ACG GAC 
Thr Asp 

GAG CCA 
Glu Pro 
270 
TTC GTG 
Leu Val 



GCC GAG 
Ala Glu 

95 
GAT GTG 
Asp Val 

GAG AAG 
Glu Lys 

CAG CTG 
Gin Leu 

GAG AGG 
Glu Arg 
160 
AAC AAC 
Asn Asn 
175 

TGC AAA 

Cys Lys 

CAC ACC 
His Thr 

TTG GAT 
Leu Asp 



AGC ACC 
Ser Thr 
240 
ATT GAC 
I le Asp 
255 

GAA ATC 
Glu He 

CTG ATG 
Leu Met 



CAC GCC 
His Ala 

GTG GAG 
Val Glu 

GCA AGC 
Ala Ser 
130 
CCT CCT 
Pro Pro 
145 

GAA ATT 
Glu He 

AAG CTC 
Lys Leu 

TCG ACA 
Ser Thr 

ACA GAG 
Thr Glu 
210 
GCT GGA 
Ala Gly 
225 



GAG GCC 

Glu Ala 
100 

AGG AGC 

Arg Ser 
115 

CTC CAG 

Leu Gin 

CAG TAT 
Gin Tyr 

TCG GGA 
Ser Gly 

TAC GTC 
Tyr Val 
180 
GTG GAT 
Val Asp 
195 

AAC GAG 
Asn Glu 

AAG ATC 
Lys 1 1 e 



GAT GTG CGG CGT 341 
Asp Val Arg Arg 



TTC CTG 
Phe Leu 

TCG CAA 
Ser Gin 

CAG AAG 
Gin Lys 
150 
GGG GCC 
Gly Ala 
165 

GCC AAT 
Ala Asn 



GAG TCC 389 
Glu Ser 
120 

TTG CCA 437 
Leu Pro 
135 

ATC CTT 485 
lie Leu 

ATG GCC 533 
Met Ala 

GTC GGT 581 
Val Gly 



GGG TTG CAG GTG 
Gly Leu Gin Val 
200 

GAT GAG CTC TTC 
Asp Glu Leu Phe 
215 

AAG CAG CTG GGG 
Lys Gin Val Gly 
230 



CGG CGG ATC 
Arg Arg He 

CTT CTC AGC 
Leu Leu Ser 

CAT GGG GCA 
His Gly Ala 
275 

TCG GAG GGG 
Ser Glu Gly 



GGG GAT TAC AAG GTT 
Gly Asp Tyr Lys Val 
245 

GCT GCC AAG TCC AAA 
Ala Ala Lys Ser Lys 
260 

CAG CCG CTG GAT GGG 
Gin Pro Leu Asp Gly 
280 

TTG TAC AAG GCC CTA 
Leu Tyr Lys Ala Leu 



629 



677 



725 



773 



821 



869 



917 
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[0 0 7 3] lE^JS^- 
KMCft* : 2 0 

sb#j<z>s? : mm 



[0 0 7 4] K?'J#-^ 
ffi*U©ft* : 1 6 

K5U0£ : mm 
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285 

GAG GCA GCC CAT GGG CCT GGG CAG GCC 
Glu Ala Ala His Gly Pro Gly Gin Ala 
300 305 
ATT GAC ACT GAG TTT GCC AAG CAG ACC 
lie Asp Thr Glu Phe Ala Lys Gin Thr 

315 320 
GCC GTC GTG GAC CGG GTC AAG CGC ATC 
Ala Val Val Asp Arg Val Lys Arg He 

330 335 
GGT GGG GAG CGT GCC AGG TTC TGC CCC 
Gly Gly Glu Arg Ala Arg Phe Cys Pro 
345 350 
CTA GTG AGG AAC TTT GGC TAC CCG CTG 
Leu Val Arg Asn Phe Gly Tyr Pro Leu 
365 

CCG ACC CCA GCC CCA GCT GCA GGA GGA 
Pro Ser Pro Ala Pro Ala Ala Gly Gly 
380 385 
CCA TAC TCC AGC GCC CAG AGC ACC AGC 
Pro Tyr Ser Ser Ala Gin Ser Thr Ser 

395 400 
CTT GTC ATG CCC TCC CAG GGC CAG ATG 
Leu Val Met Pro Ser Gin Gly Gin Met 

410 415 
TCC ACC CTG GAC GAA GCC ACC CCC ACC 
Ser Thr Leu Asp Glu Ala Thr Pro Thr 
425 430 
TTA ACC CTG CAG TCC ACC AAC ACG CAC 
Leu Thr Leu Gin Ser Thr Asn Thr His 
445 

TCT GAC GGA GGC CTC TTC CGC TCC CGG 
Ser Asp Gly Gly Leu Phe Arg Ser Arg 
460 465 
GGC GAG GAC GGT CGT GTT GAG CCC TAT 
Gly Glu Asp Gly Arg Val Glu Pro Tyr 

475 480 
CGC CTC TGG AGC GTG GAC CAT GGC GAG 
Arg Leu Trp Ser Val Asp His Gly Glu 

490 495 
TAGGGCAGCC GGAGGAATG 
: 2 



290 

AAC CAG GAG 
Asn Gin Glu 

TCC CTG GAC 
Ser Leu Asp 

CAC AGC GAC 
His Ser Asp 
340 

CGG CAC GAG 
Arg His Glu 

355 
GGC GAA ATG 
Gly Glu Met 
370 

CGA GTG TAC 
Arg Val Tyr 

AAG ACC AGC 
Lys Thr Ser 

GTC AAC GGG 
Val Asn Gly 
420 

CTC ACC AAC 
Leu Thr Asn 

435 
ACG CAG AGC 
Thr Gin Ser 
450 

CCC GCC CAC 
Pro Ala His 

GTG GAC TTT 
Val Asp Phe 

CAG AGC GTG 
Gin Ser Val 
500 



20 

295 

ATT GCT GCG ATG 
He Ala Ala Met 
310 

GCA GTG GCC CAG 
Ala Val Ala Gin 
325 

ACC TTC GCC ACT 
Thr Phe Ala Ser 



GAC ATG 
Asp Met 

AGC CAG 
Ser Gin 

CCT GTG 
Pro Val 
390 
GTG ACC 
Val Thr 
405 

GCT CAC 
Ala His 

CAA AGC 
Gin Ser 

AGC AGC 
Ser Ser 

TCG CTC 
Ser Leu 
470 
GCT GAG 
Ala Glu 
485 

GTG ACA 
Val Thr 



ACC CTG 
Thr Leu 
360 
CCC ACA 
Pro Thr 
375 

TCT GTG 
Ser Val 

CTC TCC 
Leu Ser 

ACT GCT 
Ser Ala 

CCG ACC 
Pro Thr 
440 
TCC AGC 
Ser Ser 
455 

CCG CCT 
Pro Pro 

TTT TAC 
Phe Tyr 

GCA CCG 
Ala Pro 



965 



1013 



1061 



1109 



1157 



1205 



1253 



1301 



1349 



1397 



1445 



1493 



1541 



1560 



KM©«*:#J«DNA 



GAGAATTCAT GCGGCAAAGC 
: 3 



20 



K5U©««:^J«DNA 



(12) ftm* 1 0-4 9 7 6 

21 22 

GCCTCCACTA CGGTGC 16 
[0 0 7 5] EW#t4 Wk<DWL : H*« 

IB^JOTR^ : 1 5 6 0 h^Dy»: i«Btt 

K*IJ0>S : E^JOaSi : c D N A 

GAATTCGTGG CCCGCAGGGT TCCTCCAAG ATG GCG GCG CAG AGG AGG AGC TTG 53 

Met Ala Ala Gin Arg Arg Ser Leu 
5 

CTG CAG ACT GAG CAG CAG CCA AGC TGG ACA GAT GAC CTG CCT CTC TGC 101 
Leu Gin Ser Glu Gin Gin Pro Ser Trp Thr Asp Asp Leu Pro Leu Cys 
10 15 20 

CAC CTC TCT GGG GTT GGC TCA GCC TCC AAC CGC AGC TAC TCT GCT GAT 149 
His Leu Ser Gly Val Gly Ser Ala Ser Asn Arg Ser Tyr Ser Ala Asp 
25 30 35 40 

GGC AAG GGC ACT GAG AGC CAC CCG CCA GAG GAC AGA TGG CTC AAG TTC 197 
Gly Lys Gly Thr Glu Ser His Pro Pro Glu Asp Arg Trp Leu Lys Phe 

45 50 55 

AGG ACT GAG AAC AAC TGC TTC CTG TAT GGG GTC TTC AAC GGC TAT GAT 245 
Arg Ser Glu Asn Asn Cys Phe Leu Tyr Gly Val Phe Asn Gly Tyr Asp 

60 65 70 

GGC AAC CGA GTG ACC AAC TTC GTG GCC CAG CGG CTG TCC GCA GAG CTC 293 
Gly Asn Arg Val Thr Asn Phe Val Ala Gin Arg Leu Ser Ala Glu Leu 
75 80 85 



[0 0 7 6] 



CTG CTG GGC CAG CTG AAT GCC GAG CAC GCC GAG GCC GAT GTG CGG CGT 341 
Leu Leu Gly Gin Leu Asn Ala Glu His Ala Glu Ala Asp Val Arg Arg 

90 95 100 

GTG CTG CTG CAG GCC TTC GAT GTG GTG GAG AGG AGC TTC CTG GAG TCC 389 
Val Leu Leu Gin Ala Phe Asp Val Val Glu Arg Ser Phe Leu Glu Ser 
105 110 115 120 

ATT GAC GAC GCC TTG GCT GAG AAG GCA AGC CTC CAG TCG CAA TTG CCA 437 
He Asp Asp Ala Leu Ala Glu Lys Ala Ser Leu Gin Ser Gin Leu Pro 

125 130 135 

GAG GGA GTC CCT CAG CAC CAG CTG CCT CCT CAG TAT CAG AAG ATC CTT 485 
Glu Gly Val Pro Gin His Gin Leu Pro Pro Gin Tyr Gin Lys He Leu 

140 145 150 

GAG AGA CTC AAG ACG TTA GAG AGG GAA ATT TCG GGA GGG GCC ATG GCC 533 
Glu Arg Leu Lys Thr Leu Glu Arg Glu lie Ser Gly Gly Ala Met Ala 
155 160 165 

GTT GTG GCG GTC CTT CTC AAC AAC AAG CTC TAC GTC GCC AAT GTC GGT 581 
Val Val Ala Val Leu Leu Asn Asn Lys Leu Tyr Val Ala Asn Val Gly 

170 175 180 

ACA AAC CGT GCA CTT TTA TGC AAA TCG ACA GTG GAT GGG TTG CAG GTG 629 
Thr Asn Arg Ala Leu Leu Cys Lys Ser Thr Val Asp Gly Leu Gin Val 
185 190 195 200 

ACA CAG CTG AAC GTG GAC CAC ACC ACA GAG AAC GAG GAT GAG CTC TTC 677 
Thr Gin Leu Asn Val Asp His Thr Thr Glu Asn Glu Asp Glu Leu Phe 
205 210 215 



(13) ftfflsp. 1 0-4 9 7 6 

23 24 



[0 0 7 7] 



CGT CTT TCG CAG CTG GGC TTG GAT GCT GGA AAG ATC AAG CAG GTG GGG 
Arg Leu Ser Gin Leu Gly Leu Asp Ala Gly Lys He Lys Gin Val Gly 
220 225 230 



725 



ATC ATC 
He He 

AAA TAT 
Lys Tyr 
250 
CCA ATC 
Pro He 
265 

GTG ACG 
Val Thr 

GAG GCA 
Glu Ala 



TGT GGG 
Cys Gly 
235 

GGC TAC 
Gly Tyr 

ATC GCA 
He Ala 

GGC TTC 
Gly Phe 

GCC CAT 
Ala His 
300 



CAG GAG 
Gin Glu 

ACG GAC 
Thr Asp 

GAG CCA 
Glu Pro 
270 
TTG GTG 
Leu Val 
285 

GGG CCT 
Gly Pro 



AGC ACC 
Ser Thr 
240 
ATT GAC 
I le Asp 
255 

GAA ATC 
Glu He 

CTG ATG 
Leu Met 

GGG CAG 
Gly Gin 



CGG CGC ATC GGG 
Arg Arg lie Gly 



CTT CTC 
Leu Leu 

CAT GGG 
His Gly 

TCG GAG 
Ser Glu 
290 
GCC AAC 
Ala Asn 
305 



AGC GCT 
Ser Ala 
260 
GCA CAG 
Ala Gin 
275 

GGG TTG 
Gly Leu 

CAG GAG 
Gin Glu 



GAT TAC 
Asp Tyr 
245 

GCC AAG 
Ala Lys 

CCG CTG 
Pro Leu 

TAC AAG 
Tyr Lys 

ATT GCT 
lie Ala 
310 



AAG CTT 773 
Lys Val 

TCC AAA 821 
Ser Lys 



GAT GGG 
Asp Gly 
280 
GCC CTA 
Ala Leu 
295 

GCC ATG 
Ala Met 



869 



917 



965 



ATT GAC 
lie Asp 

GCC GTC 
Ala Val 
330 
GGT GGG 
Gly Gly 
345 

CTA GTG 
Leu Val 

CCG AGC 
Pro Ser 

CCA TAC 
Pro Tyr 

CTT GTC 
Leu Val 
410 
TCC ACC 
Ser Thr 
425 

TTA ACC 
Leu Thr 

TCT GAC 
Ser Asp 



ACT GAG TTT GCC 
Thr Glu Phe Ala 
315 

GTG GAC CGG GTG 
Val Asp Arg Val 



GAG CGT 
Glu Arg 

AGG AAC 
Arg Asn 

CCA GCC 
Pro Ala 
380 
TCC AGC 
Ser Ser 
395 

ATG CCC 
Met Pro 



GCC AGG 
Ala Arg 
350 
TTT GGC 
Phe Gly 
365 

CCA GCT 
Pro Ala 

GCC CAG 
Ala Gin 

TCC CAG 
Ser Gin 



CTG GAC GAA GCC 
Leu Asp Glu Ala 
430 

CTG CAG TCC ACC 
Leu Gin Ser Thr 
445 

GGA GGC CTC TTC 
Gly Gly Leu Phe 
460 



AAG CAC ACC 
Lys Gin Thr 

320 
AAG CGC ATC 
Lys Arg lie 
335 

TTC TGC CCC 
Phe Cys Pro 

TAC CCG CTG 
Tyr Pro Leu 

GCA GGA GGA 
Ala Gly Gly 
385 

AGC ACC AGC 
Ser Thr Ser 

400 
GGC CAG ATG 
Gly Gin Met 
415 

ACC CCC ACC 
Thr Pro Thr 

AAC ACG CAC 
Asn Thr His 

CGC TCC CGG 
Arg Ser Arg 
465 



TCC CTG GAC 
Ser Leu Asp 

CAC AGC GAC 
His Ser Asp 
340 

CGG CAC GAG 
Arg His Glu 

355 
GGC GAA ATG 
Gly Glu Met 
370 

CGA GTG TAC 
Arg Val Tyr 

AAG ACC AGC 
Lys Thr Ser 

GTC AAC GGG 
Val Asn Gly 
420 

CTC ACC AAC 
Leu Thr Asn 

435 
ACG CAG AGC 
Thr Gin Ser 
450 

CCC GCC CAC 
Pro Ala His 



GCA GTG GCC CAG 
Ala Val Ala Gin 
325 

ACC TTC GCC ACT 
Thr Phe Ala Ser 



GAC ATG 
Asp Met 

AGC CAG 
Ser Gin 

CCT GTG 
Pro Val 
390 
GTG ACC 
Val Thr 
405 

GCT CAC 
Ala His 



ACC CTG 
Thr Leu 
360 
CCC ACA 
Pro Thr 
375 

TCT GTG 
Ser Val 

CTC TCC 
Leu Ser 

ACT GCT 
Ser Ala 



CAA AGC CCG ACC 
Gin Ser Pro Thr 
440 

AGC AGC TCC AGC 
Ser Ser Ser Ser 
455 

TCG CTC CCG CCT 
Ser Leu Pro Pro 
470 



1013 



1061 



1109 



1157 



1205 



1253 



1301 



1349 



1397 



1445 



25 



(14) 



^¥ 1 0-4 9 7 6 

26 



GGC GAG GAC GGT CGT GTT GAG 

Gly Glu Asp Gly Arg Val Glu 
475 

CGC CTC TGG AGC GTG GAC CAT 

Arg Leu Trp Ser Val Asp His G 

490 495 
TAGGGCAGCC GGAGGAATG 

[HI] TAKlIfiBla TABliaS^t 
3ffl«*^-ri21?*£o #4SSB#fcJ:TAB 1 <Z>ftk&flij3 

[12] B2(t & -5 7 1 D >fittftM A P 

KJIK*<z>s t e 1 l^»1*«wi3(*STAK 1 h T AB 
1 i:6Dtt#(cj;5S t e 1 1 Ml©ffi^£^ih2T-& 

[H3] i3lt T AB 1#TAK 1 <£>£?Sf$£±t&ir 

[124 112 414, TAB lCT^KE^JS^-fo 
[125] 12514, «/?(OS^Xttlia3»t45V>TTAB 1 
4a- KtSmRNA***I*ixS;J:*St*ft»l 



CCC TAT GTG GAC TTT GCT GAG TTT TAC 1493 
Pro Tyr Val Asp Phe Ala Glu Phe Tyr 
480 485 

GAG CAG AGC GTG GTG ACA GCA CCG 1541 
Glu Gin Ser Val Val Thr Ala Pro 
500 

1560 

[H6] BI6UU m?mm^-r:TAB 1 i: T A K \ <D 

^tf4T5^i:ftst-f hH-eftD, mm 

10 ttffl?St'$.§o 

[H7JH7I4, *fUWIHBS*T. TABl^TAKl 

©^-HfStt*ii3t-rs^i:*^-r^-7 7 (±) t, 

TAK 1MKN-MPK 2 3&«|s|SKtr^$tifcC i: 

[I281I28I4, TGF-iStiDiWftLfciiiRJSilBBa 
fC&^T. TAKliiTABlOMta^^-^- 

[12 9] 12 914. C-5fci8#^ttfc*T AB 1 (TAB1 
20 (1-418)) #TGF-/?K«fc GR^ftSl'tf— 
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